Time course of renal glutathione levels in experimental Fanconi syndrome: an enzyme-based approach.
Time-dependent alterations in glutathione (GSH) concentration and the activities of several key enzymes of GSH metabolism were studied in a rat model of experimental Fanconi syndrome induced by i.p. injection of sodium maleate (400 mg/kg BW). The changes in the parameters tested were monitored 0, 2, 4, and 12 h after sodium maleate administration. A significant decrease in renal GSH level was observed 2 and 4 h after sodium maleate treatment (27% and 38% of control values, respectively). The renal GSH depletion did not appear to be due to the decreased production rate or to an increased degradation of the tripeptide. This suggestion is based on the findings that the activities of the GSH synthesis (gamma-glutamyl cysteine synthetase and glutathione reductase) and those of the catabolic pathways (gamma-glutamyl transpeptidase) were unaltered at the same time points. The unchanged activity of gamma-glutamyl transpeptidase also suggests preserved luminal membrane integrity in experimental Fanconi syndrome. The decreased activity of glutathione peroxidase, which utilizes GSH as a cosubstrate in the course of inactivation of free radicals, in the first hours after treatment could facilitate lipid peroxidation reactions in this model of acute renal failure. The observed changes in all parameters tested were transient, with recovery to baseline levels in a period of 12 h after sodium maleate administration. At the same time a pronounced functional impairment still existed. The beneficial effect of fast recovery of renal GSH level on the functional and morphological restitution in experimental Fanconi syndrome is suggested.